Introduction {#sec1}
============

*Leishmania guyanensis* is the prevailing protozoa responsible for leishmaniasis in the Amazon ecoregion, which encompasses Brazil, Venezuela, Colombia, Peru, Bolivia, Suriname, Ecuador, and British and French Guiana.[@bib1] This species can cause localized, diffuse, or disseminated cutaneous leishmaniasis (CL).[@bib2], [@bib3] The lattermost, characterized by the presence of 10 lesions or more in different body parts, is seldom observed. This variant involves lymphatic dissemination, and it is usually associated with other *Leishmania* species, such as *Leishmania braziliensis*, which represents a therapeutic challenge.[@bib3] There are few studies on the treatment of leishmaniasis caused by *L guyanensis*, which leads to poor evidence, fleeting protocols, and a success rate of 50% to 60%. This fact becomes more worrisome when we consider the health of travelers, for the Amazon is one of the main destinations for ecotourism worldwide, and leishmaniasis is one of the dermatoses most frequently associated with tropical countries.[@bib4], [@bib5]

Case report {#sec2}
===========

In January 2015, a 56-year-old man suffering from therapy-refractory leishmaniasis was referred to our department. He had several cutaneous ulcers with raised borders ([Fig 1](#fig1){ref-type="fig"}). Before that date, in November 2014, he had been medicated for 20 days with 15 mg/kg/d of N-methyl glucamine (Glucantime), due to a positive smear of his lesions. Consequently, we reintroduced the medication---at the same dose---for 30 days.Fig 1Multiple erythematous papules and ulcers with raised, erythematous borders located at the left lateral chest of a 56-year-old man.

He returned in March 2015, reporting musculoskeletal pain and asthenia with ulcerated lesions on his trunk. The direct smear test result was still positive, confirming the disease\'s activity. We hospitalized the patient and administered liposomal amphotericin B for 7 days (7 mg/kg). The clinical manifestations improved; nonetheless, he still presented lesions on his thorax. We performed a biopsy and a polymerase chain reaction test. Although the histopathologic examination of hematoxylin-eosin--stained tissue found a lymphohistiocytic inflammatory infiltrate and *Leishmania* amastigotes within macrophages ([Fig 2](#fig2){ref-type="fig"}), the polymerase chain reaction showed *L guyanensis* as the infecting protozoa.Fig 2Histopathologic examination shows several *Leishmania* amastigotes within macrophages. No special stains were performed. (Hematoxylin-eosin stain; original magnification: ×100.)

On April 14, we discharged the patient from the hospital and initiated intramuscular pentamidine, considering both the disease\'s activity and the infecting species. He received 300 mg every 72 hours for 9 days. On January 6, 2016, the disease progressed into the disseminated form, with 12 active lesions ([Fig 3](#fig3){ref-type="fig"}) and a positive skin smear. Hence, we introduced Glucantime (5 mg/kg/d). This approach consisted of cycles during which we medicated the patient with a daily ampoule---405 mg of pentavalent antimonial \[Sb(V)\]---for 10 days and then interrupted the medication for 7 days. After 3 cycles, we did not observe active lesions. In February, the patient returned with fewer remising patches ([Fig 4](#fig4){ref-type="fig"}). In April, he displayed noteworthy improvement, presenting hyperchromic patches on his chest and upper limbs. After 1 year, there was no sign of disease.Fig 3Novel skin lesions show disease activity. Erythematous papules and plaques on the upper limbs and the abdomen.Fig 4Hyperchromic patches with an atrophic hypochromic center on the chest. Fewer and remising skin lesions after 3 intercalated low-dose cycles of Glucantime.

Discussion {#sec3}
==========

We presented the case of a patient with therapy-refractory disseminated CL caused by *L guyanensis* and successfully treated with intercalated low doses of Glucantime (5 mg/kg/d).

Pentamidine is the first-line medication in countries in which *L guyanensis* prevails, and since 2017, this medication has been considered the best option for treating CL caused by *L guyanensis* in Brazil. However, no randomized trial has demonstrated its therapeutic superiority to antimonials, which remain the gold standard for disseminated CL.[@bib6]

Moreover, the Amazon is a convergence area for various *Leishmania*, and although the species respond differently to each medication, antimonials are usually effective. Therefore, we initiated our treatment with Glucantime.

Localized CL treatment consists of the parenteral daily administration of an antimonial for 20 days, at doses of 10 to 20 mg/kg/d. It can be reintroduced after 20 days, at the same dose, but for 30 days. If there is no remission, the physician can try second-line drugs, such as pentamidine and amphotericin B.

Because our initial therapy failed and after the definition of the infectious species, we initiated the treatment with pentamidine. Later, we introduced liposomal amphotericin B and once again did not obtain remission. The lesions only responded to a novel treatment schedule, based on intercalated cycles of Glucantime.

The absence of commercial return for neglected diseases, such as leishmaniasis, has resulted in scarce funding from both public sector agencies and the pharmaceutical industry.[@bib7] Thus, the development of therapies has been meager. Accordingly, strategies based on improving treatment schedules have been more satisfactory than the use of potential new chemical entities.

The exact structure and mechanism of the actions of antimonials are not fully understood. Nonetheless, 2 main theories justify its antileishmanial activity. Whereas 1 theory defends that Sb(V) has an intrinsic role, the other advocates that the pentavalent form is a prodrug, which needs to be reduced to Sb(III) so it can exert its activity.[@bib8], [@bib9]

More than 80% of the Sb(V) is excreted through urine in 6 to 8 hours. Approximately 5% to 10% of the remaining medication is reduced to trivalent antimonial \[Sb(III)\], which remains in the organism for 24 to 72 hours.[@bib9] Some state that this form has a third space concentration, which would delay its clearance for more than 30 days after its administration.[@bib9] The toxicity of antimonials is greatly related to their trivalent presentation and the administered doses.[@bib10]

Sb(III) accumulates until a plateau is reached. After 10 days without medication, however, the serum rates of antimonials are minor.[@bib9] Hence, waiting 20 days to reintroduce the drug in case of disease activity is a questionable approach.

Although some diseases respond to plateaus of medication, others react to peaks of therapy. Leishmaniasis, often treated as the second, may belong in the first group. By intercalating 10 days of Glucantime (5 mg/kg/d) with 7 days without medication, we did not allow the serum rates to decrease to an insignificant level, obtaining efficacy without the same toxicity. Therefore, we diminished the adverse effects and elevated adherence to treatment. Our patient had no complaints during the low-dosage cycles.

This is the first case report, to our knowledge, to show that low doses of Glucantime succeeded in treating therapy-refractory disseminated CL caused by *L guyanensis*. We believe that randomized trials should be conducted to evaluate low, intermittent doses, leading to fewer adverse effects fewer expenses, without jeopardizing the leishmanicidal activity of antimonials.

Funding sources: None.

Conflicts of interest: None disclosed.
